The rationale of the surgical treatment of rheumatoid arthritis can only be understood by studying the pathogenesis of the disease. It starts primarily as a synovial disease with marked hypertrophy of the synovial layer (Fig 1) . The swollen synovium distends the joint and stretches the capsule, collateral ligaments and, in the hand, the extensor hood of the fingers. This abnormal tissue invades the subchondral bone destroying the articular cartilage (Fig 2) to which it becomes adherent as a pannus. This destructive adherence of pannus to articular cartilage was described by Salter in a paper on his experimental work at the British Orthopedic Association meeting in Vancouver in 1964. These findings are the basis for recommending early removal of the synovium The metacarpophalangeal joints are those most frequently involved by synovial swelling. In the early stages medical treatment is directed towards reduction of the synovial hypertrophy and the local injection of steroids and use of hand splints may be of value. Once deformity has started splinting is of little value and surgical reconstruction is indicated. It must be stressed that, although steroid therapy alleviates pain and swelling, it has no effect on the progress of joint destruction. Once X-rays show destruction of the metacarpal heads or loss ofjoint space, surgery should be considered. The earliest signs of ulnar drift can be detected in X-rays by ulnar migration of the proximal phalanx of the index finger.
Synovectomy: A synovectomy of the metacarpophalangeal joints can be usefully performed as long as the joints are not dislocated or stiff. The operation is carried out under tourniquet control. A transverse incision is made over the dorsal surface of the joints from the radial side of the index finger to the ulnar side of the little one, care being taken to preserve the veins to prevent postoperative (edema. An incision is then made through each extensor hood on the radial side of the common extensor tendon (Fig 3A) . The hood is separated from the capsule and the distended capsule and hypertrophied synovium removed from the joint (Fig 3B) . The collateral ligaments are preserved but the synovium is removed from the sides of the joint by flexing the finger (Fig 3c) . There is usually most synovial tissue in the index finger and progressively less in the others.
The extensor hood is repaired and the common extensor tendon replaced over the joint. The excess of the hood is sutured over the extensor tendon using fine white 0000 silk (Fig 3D) . White sutures are preferred to black as these may show through the thin skin. If there has been a moderate degree of ulnar drift the extensor indicis proprius may be transplanted under the common extensor tendon to the radial side of the hood to provide an active correcting force (Fig 3E) T  Fig 3 A , the extensor hood is opened on the radial side of the extensor tendon. B, the hood is carefully retracted from the capsule; the capsule and synovium are excised, leaving the collateral ligaments intact. c, the cartilage may show some erosion from synovial invasion, but as long as the joint is not dislocated a synovectomy will be satisfactory. D, the extensor tendon is replaced over the metacarpophalangeal joint and the radial side of the hood is overlapped to hold the tendon in the corrected position. E, the indicis proprius tendon is transplanted beneath the common extensor to the radial side of the hood to prevent ulnar drift tendon of the abductor digiti quinti. After suturing the incision a bulky pressure dressing is applied leaving the fingers free. Ulnar and volar splints are applied to prevent post-operative ulnar drift. The tourniquet is released after the dressing has been applied. Finger motion is encouraged from the first day and on the third day the dressing is re-applied to prevent ulnar drift. The dressing is removed on the tenth day and a plaster ulnar splint made for night wear. Daily treatment is started to regain metacarpophalangeal movement and to use the transplanted tendons. The results of synovectomy have been very encouraging and the patients have obtained improvement of function, relief of pain and an improved cosmetic appearance (Fig 4) .
Arthroplasty: A synovectomy will not be satisfactory where there is long-standing deformity with dislocation of the metacarpophalangeal joints. It is then necessary to resect the metacarpal tion into the hood to allow easy correction of the ulnar deviation of the finger. The (Fig 7) .
Finger Deformities Swan neck or intrinsic contracture: the intrinsic musculature of the hand will frequently undergo spasm with resultant contracture. This will produce a hyperextension deformity at the proximal interphalangeal joint, and flexion of the distal finger joint. The patient will gradually lose the ability to flex his fingers. If there is contracture of the intrinsics it will be found that normal flexion of the proximal interphalangeal joint cannot be obtained with the metacarpophalangeal joint extended to 180 degrees. As If the X-ray reveals destruction of the proximal interphalangeal joint, fusion of the joint in 30-45 degrees of flexion is the best procedure. We utilize the method recommended by Carroll of making a point out of the head of the proximal phalanx and make a tunnel into the base of the middle phalanx. One Kirschner wire is used for fixation rather than two crossed wires which may maintain distraction of the joint.
Boutonniere: This is a difficult deformity to treat when it is far advanced. It is produced by swelling of the synovial tissue in the proximal interphalangeal joint which causes stretching of the central extensor tendon and sliding of the lateral bands in front of the axis of the joint. The deformity consists of flexion at the proximal interphalangeal joint and hyperextension at the distal interphalangeal joint. If the flexion at the proximal phalangeal joint can be passively corrected a soft tissue repair of the hood may be attempted to replace the lateral bands. If a fixed deformity is present, release of the extensor mechanism producing a mallet finger at the distal phalanx will give an improved result. If the deformity is severe fusion of the proximal interphalangeal joint will be necessary.
Synovitis of the proximal interphalangeal joint:
Proliferation of the synovium may be noted early in the proximal interphalangeal joints.
This should be observed closely as persistent swelling will lead to destruction of the extensor mechanism producing a boutonniere deformity or destruction of the joint. If the swelling of the synovium does not respond to medical therapy or there is X-ray evidence of bone destruction surgery is indicated.
A transverse incision is made over the dorsal surface of the proximal interphalangeal joint. The synovium may be removed by splitting the central slip and the lateral band or by lifting up the hood and passing beneath the lateral band. As much of the synovium as possible should be removed, but the collateral ligaments should be left intact. Motion should be instituted the next day.
Ankylosis: Disease in the proximal interphalangeal joints may occasionally culminate in fibrous or bony ankylosis in severe flexion or extension which can markedly limit the function of the Section ofOrthopmdics hand. Arthrodesis of the finger in 30-40 degrees of flexion provides a very satisfactory solution of the disability.
Thumb
The metacarpophalangeal joint is frequently involved in a flexion deformity and subluxation of the joint with a hyperextension deformity at the interphalangeal joint. If the thumb is stable but flexion is not possible at the distal joint, release of the long extensor and division of the dorsal capsule is indicated to improve flexion and pinch. If the proximal or distal joint is unstable or painful, arthrodesis, in about 15 degrees of flexion, should be performed. One Kirschner wire is drilled across the joint for fixation and only the thumb is immobilized in plaster for three to four weeks. Then a small aluminium splint is used for protection.
The Tendon Sheath Since rheumatoid arthritis is primarily a synovial disease, involvement of the synovial tendon sheaths may occur with a resulting tenosynovitis. The extensor tendon sheaths at the wrist are frequently involved with a proliferative synovitis which interferes with the nutrition and function of the tendons. The marked swelling compresses the tendons beneath the carpal ligament eventually leading to their rupture. Prominence of the distal end of the ulna also contributes to fraying of the tendons. If the synovium is enlarged, excision is indicated to protect the extensor tendons. Rupture of the tendons is usually painless and the common extensor and long extensor of the thumb are most frequently involved. These ruptures should be repaired to restore hand function. The extensor carpi radialis longus or brevis may be used to repair the common extensors by direct suture and the indicis proprius may be utilized for the long extensor of the thumb.
The flexor tendon sheaths are often involved but frequently overlooked because the swelling is not as obvious (Fig 8) . Two types of conditions may be recognized clinically. Early in the development of the condition the patient will complain of 'catching' or 'snapping' of the fingers involved with pain in the hand. Pressure over the volar surfaces of the metacarpal head will elicit pain and frequently a nodule can be palpated in the flexor tendon. In the chronic condition the patient may no longer have any 'catching' of the fingers but only stiffness and the inability to flex the fingers fully, especially in the morning. Whenever a patient without involvement of the finger-joints cannot actively flex his fingers, although they can 
Median Nerve Compression
The patient with rheumatoid arthritis is also subjected to compression of the median nerve within the carpal tunnel. As the tendon sheaths become enlarged due to the synovial swelling the nerve is compressed, which produces symptoms. Characteristic of this syndrome is that the patient complains of numbness and pain in his hands usually in the early morning hours. Tapping the median nerve at the wrist will often produce parnsthesia in the hand, which is indicative of hyperirritability of the nerve from compression. Forced flexion of the wrists will often produce the numbness in the fingers. Sensitivity to pinprick and light touch may also be decreased over the median distribution. In severe, long-standing cases, atrophy of the thenar muscles may be apparent. In questionable cases nerve conduction tests or an electromyogram may confirm the diagnosis. Surgical division of the transverse carpal ligament and excision of the synovial hypertrophy is the treatment of choice (Fig 9) .
Conclusion
The concept of early surgery in rheumatoid arthritis has been proposed to avoid the severe deformities seen in the late untreated case. Surgery can be an excellent adjunct to good medical therapy when properly performed. The patients are extremely pleased with the surgical results and gain improvement in function, power and relief of pain.
